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2a)D This action is FINAL. 2b)^ This action is non-final. 
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8) Q Claim(s) are subject to restriction. and/or election requirement. 

Application Papers 

£))□ The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
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DETAILED ACTION 

1 . This Office Action is responsive to the Amendment filed on 1 1/20/2006. 

2. The indicated allowability of claims 26 and 32 is withdrawn in view of the newly 
discovered reference(s) to Bodeep et al (US Patent No. 5,631,757) and Godstein et al 
(US Patent No. 5,712,864). Rejections based on the newly cited reference(s) follow. 

Claim Objections 

3. Claim 8 is objected to because of the following informalities: 

-In claim 8, line 1 , the phrase "The method of claim 3" should be changed to - 
The method of claim 1~. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1 , 9, 1 1 , 12, 23, 28-30 and 40-44 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Kwa (US Patent No. 5,255,1 1 1) in view of Bodeep et al (US 
Patent No. 5,631 ,757) OR Dietz et al (US Patent No. 7,072,587). 

Regarding claims 1, 23, 28 and 40-44, referring to Figures 1 and 2, Kwa teaches 
a method, comprising: 
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generating (i.e., electro-optic transducer means 17, Fig. 1) an optical transmit 
signal in response to an electrical transmit signal (i.e., col. 4, lines 10-67 and col. 5, 
lines 1-50); 

coupling the optical transmit signal into a waveguide (i.e., optical fiber 
transmission 30, Fig. 1) for transmission there over; 

receiving (i.e., electro-optic transducer means 27, Fig. 1) an optical receive signal 
from the waveguide, the optical receive signal having a same communication 
wavelength as the optical transmit signal (i.e., col. 4, lines 10-67 and col. 5, lines 1-50); 
and 

generating an electrical receive signal in response to the received optical receive 
signal (i.e., Figs. 1 and 2, col. 4, lines 10-67 and col. 5, lines 1-50). 

Kwa differs from claims 1 , 23, 28 and 40-44 in that he does not specifically teach 
generating the optical transmit signal in response to the electrical transmit signal occurs 
simultaneously as generating the electrical receive signal in response to the received 
optical signal. Bodeep et al, from the same field of endeavor, likewise teaches full 
duplex data communication (Figure 4). Bodepp et al further teaches generating the 
optical transmit signal in response to the electrical transmit signal occurs simultaneously 
as generating the electrical receive signal in response to the received optical signal (i.e., 
Fig. 4, col. 5, lines 1 1-67 and col. 6, lines 1-34) OR Dietz et al, from the same field of 
endeavor, likewise teaches communication using bi-directional LEDs (Figures 4 and 5). 
Dietz et al further teaches generating the optical transmit signal in response to the 
electrical transmit signal occurs simultaneously as generating the electrical receive 
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signal in response to the received optical signal (i.e., Fig. 5, col. 3, lines 15-56). Based 
on this teaching, it would have been obvious to one having skill in the art at the time the 
invention was made to incorporate the generating the optical transmit signal in response 
to the electrical transmit signal occurs simultaneously as generating the electrical 
receive signal in response to the received optical signal as taught by Bodeep et al OR 
Dietz et al in the system of Kwa. One of ordinary skill in the art would have been 
motivated to do this since allowing provide a light emitting diode that can be used as 
both a transmitter and receiver in an optical communication system, reducing the cost of 
the communication system and reducing the complexity of the communication system. 

Regarding claim 29, Kwa further teaches wherein coupling the optical transmit 
signal into the single communication link (i.e., optical fiber 30, Figs. 1 and 2) comprises 
coupling the optical transmit signal into a single optical waveguide and wherein 
receiving the optical receive signal from the single communication link comprises 
receiving the optical receive signal from the single optical waveguide. 

Regarding claim 30, Kwa further teaches wherein the optical transmit signal is 
generated during a transmit interval and wherein the optical receive signal is received 
during a receive interval, the transmit interval and the receive interval alternating back 
and forth (i.e., col. 4, lines 10-67, col. 5, lines 1-67 and col. 6, lines 1-50). 

Regarding claim 9, Kwa further teaches the optical transmit signal and the optical 
receive signal simultaneously propagate along the single optical waveguide in opposite 
directions (Figs. 1 and 2). 
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Regarding claim 1 1, the combination of Kwa and Bodeep et al OR Dietz et al 
teaches generating the optical transmit signal comprises directly modulating a diode 
and wherein receiving the optical receive signal comprises receiving the optical receive 
signal with the diode (Fig. 5 of Dietz et al). 

Regarding claim 12, the combination of Kwa and Bodeep et al OR Dietz et al 
teaches generating the optical transmit signal comprises directly modulating a laser 
diode and wherein receiving the optical receive signal comprises receiving the optical 
receive signal with a P-l-N diode (i.e., Fig. 5 of Dietz et al). 

6. Claims 8, 31 and 39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kwa (US Patent No. 5,255,1 1 1 ) in view of Bodeep et al (US Patent 
No. 5,631,757) OR Dietz et al (US Patent No. 7,072,587) and further in view of Akimoto 
et al (Pub. No.: US 2003/0039010). 

Regarding claims 8, 31 and 39, Kwa as modified by Bodeep et al OR Dietz et 
al differs from claims 8 and 31 in that he does not specifically teach adjusting a bit-rate 
of the electrical transmit signal. However, Akimoto teaches adjusting a bit-rate of the 
electrical transmit signal (i.e., Fig. 1, page 6, paragraph [0073]-[0074]). Based on this 
teaching, it would have been obvious to one having skill in the art at the time the 
invention was made to incorporate the adjusting a bit-rate of the electrical transmit 
signal as taught by Akimoto in the system of Kwa modified by Bodeep et al OR Dietz et 
al. One of ordinary skill in the art would have been motivated to do this since allowing 
increasing the capacity of the optical communication system. 
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7. Claims 10, 24 and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kwa (US Patent No. 5,255,1 1 1 ) in view of Bodeep et al (US Patent No. 5,631 ,757) 
OR Dietz et al (US Patent No. 7,072,587) and further in view of Nomura (US Patent No. 
6,731,881). 

Regarding claims 10, 24 and 34, the combination of Kwa and Bodeep et al OR 
Dietz et al differs from claims 10, 24 and 34 in that he does not specifically teach 
isolating the electrical receive signal from the electrical transmit signal with an echo 
cancellation circuit. However, Nomura teaches isolating the electrical receive signal 
from the electrical transmit signal with an echo cancellation circuit (i.e., Figs. 3 and 4, 
col. 6, lines 10-67 and col. 7, lines 1-60). Based on this teaching, it would have been 
obvious to one having skill in the art at the time the invention was made to incorporate 
the isolating the electrical receive signal from the electrical transmit signal with an echo 
cancellation circuit as taught by Nomura in the system of the combination Kwa of 
Bodeep et al OR Dietz et al. One of ordinary skill in the art would have been motivated 
to do this since allowing removing the signal noise and increasing the signal to noise 
ratio. 

8. Claims 25-27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kwa (US Patent No. 5,255,1 1 1 ) in view of Bodeep et al (US Patent No. 5,631,757) OR 
Dietz et al (US Patent No.7,072,587) and further in view of Goldstein et al (US Patent 
No. 5,712,864). 

Regarding claims 25-27, Kwa as modified by Bodeep et al OR Dietz et al 
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differs from claims 25-27 in that he does not specifically teach a laser diode, a PIN 
diode and an electro-optical absorption modulator formed within the integral waveguide 
. However, Goldstein et al teaches a laser diode, a PIN diode and an electro-optical 
absorption modulator formed within the integral waveguide (i.e., Figs. 2 and 3, col. 3, 
lines 38-67 and col. 4, lines 1-38). Based on this teaching, it would have been obvious 
to one having skill in the art at the time the invention was made to incorporate the laser 
diode, PIN diode and electro-optical absorption modulator formed within the integral 
waveguide as taught by Goldstein et al in the system of Kwa modified by Bodeep et al 
OR Dietz et al. One of ordinary skill in the art would have been motivated to do this 
since allowing save space, size and cost of the system. 

9. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kwa (US 
Patent No. 5,255,1 1 1) in view of Bodeep et al (US Patent No. 5,631,757) OR Dietz et al 
(US Patent No. 7,072,587) and further in view of Bremner et al (Pub. No.: US 
2004/0264973). 

Regarding claim 13, Kwa as modified by Bodeep et al OR Dietz et al differs from 
claim 13 in that he does not specifically teach an electro-absorption modulator. 
However, Bremner teaches an electro-absortion modulator (i.e., Figs. 2 and 3, pages 1 
and 2, paragraphs [0015]-[0018]). Based on this teaching, it would have been obvious 
to one having skill in the art at the time the invention was made to incorporate the 
electro-absortion modulator as taught by Bremner in the system of Kwa modified by 
Bodeep et al OR Dietz et al. One of ordinary skill in the art would have been motivated 
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to do this since allowing improving the chirp performance, low drive voltage, and small 
size. 



10. Claims 14-9, 18-22 and 35-38 are allowed. 

Response to Arguments 

1 1 . Applicant's arguments with respect to claims 1 , 8-16, 18-31 and 35-38 have been 
considered but are moot in view of the new ground(s) of rejection. 



12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hanh Phan whose telephone number is (571 )272-3035. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan, can be reached on (571)272-3022. The fax phone number for 
the organization where this application or proceeding is assigned is (571 )273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703)305- 
4700. 



Allowable Subject Matter 



Conclusion 
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